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(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a lead-out 
electrode on a semiconductor chip to be improved in 
reliability and in a adhesion to a bonding material. 
SOLUTION: A lead-out electrode 2 at least in a bonding 
region is composed of a Cu wiring 2a which is 
comparatively thick and buried inside a recessed pattern 
4 and a comparatively thin, Al film 2b coating the Cu 
wiring 2a. 



B 1 



reform 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



> 

CL 
O 

o 

UJ 
-J 

CD 



I 

co 

HI 
CD 



http://www19.ipdl. ncipi.go.jp/PA1/result/detail/main/wAAAGbaOwoDA... 2006-02-01 



r 



(19)B#Bftff/f (J P) (12) & |U ij% ^ & (A) 



#^2001-257226 
(P2001-257226A) 
(43)&PBB ¥^13^9 S21B (2001.9.21) 



(51)Inta 7 
H0 1L 21/60 
21/3205 
29/40 



me* 



FI 

H0 1L 29/40 
21/92 
21/88 
21/92 



7-73-r(##) 
Z 4M104 
5F0 33 



6 0 2H 
T 

60 2K 
60 3D 

K#JE<Z>»5 OL (^8 1) 



(21)HJH## 


WR2000-66578C P2000-66578) 


(7DUHA 


000005108 










(22)ffi»B 


¥£l24p 3^100 (2000. 3. 10) 










(72)58M# 










JfcS(li5W«l#8riirATSi6#16<0 3 ttssS 














mmmm 


nss. tm 








«SC«W^Sfirr^TBl6#*©3 8c3S 
















100080001 








#8!± ®# *ft 











(54) bbw©***] *mmmmm 

(57) [gift] 

±U |J3l$(C3IStfit,li&<!:*>?v>yttfr4£©ll*? 

$ttJOSfl&2£. l6im3«:KW6nWH'<3'->4© 
rt»ca«>jiSn/ctB*fW«:;il»Culg*l2a<!: > C© 



SI 1 




BLM 



> 

Q. 

P 

o 
an 

CD 

I 

LU 
CQ 



(2) 

1 

m i -cffiRS 3 n s c 4 4 r s¥*#£fRBB8£ 

[W#JS2] i!>a<ife>K>f I y>y«*{ctoWS5l 

«*t«CC«l>CuBS4. MIOIDAIR WJB. 

Ti NH*fcBTaNHtrfllBS3tiSCt4«f«4'S- 10 

ta^wtcjf i «tm(Oic»«2 (omm 

mtvmmsti. ffisz%2<Dmnm<D±mit«mmm 

a. 

TJl*»6«Kia^jt->«:a»ii*nte 

me^icm^mioymmmt, m<fim^%2omm 20 
m&mmic&m z> * * - 0 r Miem 1 © 

WtM 4 iriBm 2 ©$^11 4 3 *VC l > S C 4 *» 

m4-rs*«<*iiaiHi8i«ii„ 
[»3CTI5] 4>&<4fc#>7^>y{£iiK:tews?| 

ffl»««m>» 1 (ommmt . immcmm2 omm 

mismmmmmmicmi-r * x*-* - **a 0 r 
arteis 1 «Mmn&inBii2®rai£«>a«i3 nr*j 30 

9. iW2«fflfiiflHlO*Tll*^5X-rS i NM-OtlS 
f * C 4 4f S¥#ft||»|IIiSg&E, 

[^©ffcffl&f&Bjn 

[000 1] 

©-c*s„ 

[0002] 40 
[ft*©ft&i5] MUZ. ft§8¥5 - 1 1 4 6 5 5#fi« 

SftJJBE£©?l&HJltt«B. A 1 <&£ttf44-J-*& 

[ 0 0 0 3 ] 4 COfi. ¥«<*&T©S&iNBfl:K:f¥ oti 
JJiiaK-C**A lE«lffl©X^-^*J$l5<«:S4 > A 

*ttB*T*fc». A 1 K8©toi$K^ 
rS«tt#S<tt»). A lEJ8©i/a-h 50 



!ftg§2 0 0 1 -2 57 22 6 
2 

tt *4<,»5ras#£-rs. 

[0 00 4] SfctC. A 1 K^©KM«:eH(,T. A 1 
BB©JJBK»flE3*iS«iifii||BI©SiiB©¥«ttW 
jar*fc«>. A 1 IBK©ffllSSP»Cctei,>r«ffifiSS&i«: 

[0 0 0 5] -e-C-C. g±lEi69CC^-7i/>-7'p-feX-C 

«ffl«SB©«®*s^(c3pffl{ts4ar, $m&mm® 

Wf£c4*><E». Cui»T?lftSt4C4KJ:0ft]J 
!B»©©«a*lfiJ±f «C 4#r* 5. 
[0006] 

[^W*«»»0J:^4-rSSS] 0*>l,ft*J6. *lt^ 
*W*»l/fc*<:5«:j:*4. Cuie^©±@©*®« 

WLfcCuB«©*1B#BMt3*vC. Cui2iei4AuS 

/c«¥bb3© * > 7 s ^ > y tm 4 ©s*tt#s < u *) , 

f a > $Wfl©WiWi**a*ft «c 4#f££f S C 

[0 00 7 ] tJMOSfttt. » y±oM±m 

lB*g-C*S?l#WL^S©®fflS*l6j±L, PB${C?|t 

a umffi4 to? 4 > m&t omttmamtn a c 

4©?S Ztmi&mZ C 4 
[0 00 8] *JHrom&6CMe*©ft©Sft4ira 
M9«B. ^*BS©ffi&fc«fctf^igffifr6W6*>(C 

[0009] 

( 1 ) ttHB04Wt*IIBimw*. 4>fc< 4fc^> 

(2) 4ft9!©4WttMI9HUR*. 4>ft<4&#> 

^n-yicm^ihttimmi-cm^cummt. test 

W(C8tr>AlK. WJH. T i NK*fcBTaNR4T* 

fiX3ns*>©-c*s. 

>t*->Ka»i&sft&«»ttfcw,»cuiaa4. taw 

(4 ) *»n©^««MNBRiaeSBB. d>Aj:< 

't*->tctt»i&*ftfc«HWfcm»C uE«4. ffitt 
W{C»l>*«BI4r»fiX3tl. CuEtB©±JB{c»W6 



(3) 

3 

txtcmm&wmic&ii?*™- * - vx c u e 

« 4 ±ie#Hfl 4 tfWVt $ ft x t, > * © v * S . 
( 5 ) **6«©3|aiflmilKt&B». *J>ft < 4 

^dr-><ca»iisnfcffl«mK:wi»cuE*i. taw 

«KWl>»«Ht"CflfiR3ti. CuE«©±HK«W6 
*ifcOTt»^»ffiRra«:3RFir S * - * - **a 
l/rCuraai±E»«Ri36*8M*3h-C*»0. ^Effi 

&o 10 

[0010] ±ELfc#««:J:ft«. ?,ftttlUlff<D± 
* F a -7 J if U -: i/ a WT i> 9 1 * ffi l/«ffi#f# 

ens. *>?v >ywt4i«fs?itna(/« 
moymmzmmicm^A 1 si. wis. t i Nmttc 

ttTaNB-CKIlWiCiWoT. 9l*fflL,^ffii^ 

>?w>ytro4©»»tt*»A»4tt'j. 
tro©ii#h«»ara*fi&£©HM*B»Tsc 4**r 
its. s\*tiiLnm<D®mu:&Eitcmmm 20 
©aiioiai!!i*J3st#s*i"c«Bi«Bai«:*ri# 5 » * 

[00 11] 

[ 0 0 1 2 ] £*. ISMs©^*KW*Sfc»©£EI«: 
fcl,>TllH&tE£WT£fc©«|3J-©i?#£ttU f-© 

ttgauoaawttflner*. 

[0013] (£36©JBS 1 ) m 1 K. *^W©-Hl5fe 

m*v*>&\*aon&m-f*m#&iR<Dmsmw 30 

[0 0 1 4 3 *«*S«l©fi±)iE«T*sg|*HlU 

mm® 4 vsmzw&s nx i» s . 
[00 1 5] cuie^2a«. nnifiiuiscc^^n 

fcG3><* - > 4 ©rt 8B«cS«M£ * tifc C u Jgte J: o -c«t 
«Sti. €©Jf?«. m«0.5~2 MmgSTA 
•5. ffilStfi-CJiPOilfiUi' hov^yu-i/ 3 >Wtt* 40 
*tf*„ IHM-i?->4©rtllK:«Cu©ffi;tS!Sfc«Cu 

©Mf b*R<«tt*«rs^ 'J r® 5 tfiaw e.*i-a> 

S. ^'JTIS5«. fltftfTiN. Ta. TaN. W. 
WN. T i S i N. TaS i N. WS i N&tJCfcoT 

[0 0 1 6 ] ±ECui»2att£Ii£SBB(<:J:or 

sn/cia^©^^©®t?iffi^^-c»«3. wmnafr 

fl}fiX<**Tt(,>*. *I«&&l&Si6a©J¥<*«. m«o. SO 



ft&H2 0 0 1-2 57 226 
4 

5~3ymfig-C*0. P I QSI6 b©JIStt. 0tf.tf 
2-1 0</mggr*S. 
[0017] fettlftiURe a«. iK. fltft-fS i 
0,. S i 3 N,S/c«S i 0,4S i , N, 4©f9H§i*»6 
«c»J. SfoT. JSHftteiftKearoflKSifCJi. Si, 
N./SOG (Spin On Class) /S i O,. Si,N 4 / 
SiO,. SiO,/Si J N 4 . SiO./SOG/Si, 

[0018] 3isbmb*2k»j<>*w 
-*-;b7*^?Ltr*sO. c©;ou-*-;i<7#i8:tt 

6tt*CuEiHl2a©ilffl«:«A 1 IS2 btiW&iZtlX 

2TW. CuElS2 aiA 1 fit 2 b 4#TJBa>6HCCS 

[00 1 9] A 1*2 btt, ¥*<*gfgl±CCltf!;*tl 
fcA 1 ££l*#4bte£JIK. W*«A 1 H. A 1 -C 
u££fit£4*£Pi/X |-/<J->4v^J'<!:l/tXi l f 
^ymBfCioTttlXSfiSSnS. ^©^Sii. CuE 
«2a©»3J:»)feffl««CC»<. Wtf.tf0.0 5~l . 
OMmfiSf&O. A lfit2 bTCuEi^2 a©^®* 
C itCi-^r^ 7 ©JfJfiSCCj; SC uGSI 
2a©Bffi*ll!pl>'Cl»4. ft*J. CuES2atAlli 
2 b £©£&{bSJ££!Ip*&/t5b{C. M^fflKT i N> 

[0020 ] 3 6fC, 3l»tUb«C2». ^SffiSil6 
«C»fl,SnA:X;l/-*-;U7*aCT, CCB (Contro 
lied Collapse Bonding) '*>-78tfit££$t\&Tt&& 
RBLM4«a»K:5«ttStiri,>*. 

[002 1 ] Tflfi&SBLMW, MX.a3«a©&IRff 

9a~9 ciA-fm^micmmitiximstix^i,. 

®T1©^)S)S9 a«, ^tfC r ttcUT i 
9, ^©JlStt. tfltftfO .0 3-0 .2/imSS-C* 
S. */c. *P5©^iKi9 b«, m«Ni*fc«Cu 
*>6ft»). -e©^$«. WitttO .3~3ymgg?$> 
S. Se.lc, giJa©^ISB9 c«. «i«Au*64 
9. ^©J13«> (^^.tfO .0 5-0 .2ym!igT* 

ffi-a-C. Tift^ilBLM©«ji4l/-C«, Au/N 
i/Cr, Au/Cu/Cr. Au/Ni/Ti. Au 
/Cu/T i*^$n.2). Ajrte. tj3|8I©^)S®9b{C 
«. N i - Cu^SfcttN i -W^IWCtt 

[0022]T»*KBLM±Ktt. 'J7Ft7^fc 
tt^f 5r;U-7X^^Si$3?{Cj;ot:^fiS3n/<:CC B>-0 

ySSKSgJWilBK. TJ6^SBLM4/<7^-yS 
ffi©^®^- F CcS^ ?n/cCCB>'07'4*«^L/r 

[0023] ^CC. *^©H^©ff5gg i -C*S9l#ai 
O«ffi©Sj&^i4©-«*02-S7*ffll,»rillJi«: 



[0 024] $f. @2(C^-TJ:^«:. UJ/*hn-*- 

£x??>^f sc£K:J:9. »JSK3K:iH'<*->4 
*0fiS1-6. C<0IMiK3OTIiK:B. t6JilS3CC*tL 
Tx-,^>yjIifat#£tt*igJ£l83 aaWtMSStiTH 

[00251 WC H3K7j*TJ:5«:. ^«»Sfil± 

«cc u©ttft*i»±"r*c t©r#*«it*Tiiis 

0.05a mSK©^ Tl 5 * * V yf&ttc 10 
(JCVD (Chemical Vapor Deposition) ffi&i'tCfco 

1 c tuc « < aw* * j£ i ©}!« 
0Kc£*«:J:-sTCu0! (H5WJ*) £itKTr*„ 
[0 02 6 ] 1 {C«S?:ifiL-C. 

C u HtflUafT «C u ««WS«K: J: ^TEI-** - 
>4©rtSi5^iiSl/iitf (U^P-MS) . !)7B-jBl 

«;. mz-ttmnw^-cm s o-cm.icm#%m 

[0 0 2 7 ] t©fg. IH^$»->4©j*S|5©Cu0!*iJ: 20 
W)TM5%CMP (Chemical Vapor Deposition) 

■ 5 WrtfCu CuB«2a*}iafcT 

s. 

[0 0 2 8 ] WC. m«H,^7X-?«ia. SfcWH, 
•J 7 D-^S ( 4 0 0 ~4 5 0 'CHS) £'©il7C&g 
tCuESZaOafflKJSl/tea. *SWHC3e>TC£ 
ft<. H4K5Vrj:5fc, *iH*S«l±K:A 1 *Xtt 

[0029] c©a. 05(c^n-r<fc5«:. U^XhM-Jr 30 

*£LT£I150S1 0£x?^>^U 
■# > y«*©C u 2 a <D_hg|J*CA 1 R 2 b 
*. CCC, »©Xg-CC u Ett 2 a ©^ffitfBttif 3 
©£Rfi<7ctf>. A 10f2b©¥E«£CuI3ili2a©¥ 

HflU:9fc*ft<jiixt/c. >y«*s©cuE 

i»2a©*B«:A 1JR2 brft£(CB9. 
[0O30J3CK, H6(C*-rj:5K:. iWI6a 
*5<fcc>'P I QM6 b©m*6ttftMfiMHI6*£ja 
*4. ST. *aSf*S«l±{C«»l6»Mea«:ltSL 
tc&. f-A*->£-7Xi>£t,T. AI0j2b# 40 

x»^>yshrCuB«2a*J»HlOJ5tl>SMf:-ejWi 

*-^7*««-r*. *K, »BlS*&lilS6a©±JftC& 
3£14©P I Q0S6 b i&fiHsfcfe. PIQK6b(C'jv 

2 0~3 5 0-CgK©^^-*£S6-rti-c\ JJEX 
;U-*-j|/7±©P I Q§!6b£gm-f4. 
[0 0 3 1 ] 07(C^TJ:'5K:. P I QIg6 b© 
±JB(C. *y>*ffiKJ:gaHJBg a ~9 



49H2 0 0 1 -2 57226 
6 

£-7**£L-c. WiB-)J» hx ? ?>yffi(cj:i3. 
£H5J19 cteJ:c>'£J3JB9 b*Ji^Ci7*>yi/, £J3 
19 c, 9 bi'*?->&l&ri. *itr>r. U^r'< 
*->*v**4i/c. Miltf K5-fx??->^i£«:J: 
0. £JSJI9a£x;,^>yu iii9a^-$-> 
]6A , r«C£(CJ:>). £JM9a~9c*>6tt*TJt£ 

[0 03 2] T«6^)SBLM±«:^ffl?r. ffl&ff 

ft. M»*KJ:9JJE¥H**»{I:C/CCCB 

[0033] a*, xmrnomm 1 -cat. #>f ■/ > y 

«H©Cuf3R2a±©*«CA 1012 b*JBfiSLfc#. 
C u 2 a ±©^r(c A 1R2 b£J$5Sl,T*>J:t>. 
[0 03 4] ttc, *KE»©»»irtt. ^m^i 
2CCTift£ffiBLM£/rLTCCB>0:78#J8&Stt 

?i#UiL,mffi2(cit^ ; i<>7 s ^>yttf4. «*.« 

[0035] J/c, *X!t©JftK 1 C ufifii^2 a 
©*®£A lM2biCJ:->-rao/c*s > mtfWIS. T 
iNM. TaN«ftdf©U{bSti«l»*MHcJ:orC 

[0 03 6 ] COiSfc. *£»©»« lKJ:h«. 51 
tffiU«ffi24X4Uryv^>^pfe^-c)gfi!cStlfc 
0.5-2*/ mSK©«tf»tcWl»C u 13112 a T^(S 

T^ciKi-or. ffigffi-cfroiSixui/ hnv^u 
-&'a>im*#r*9ltttiUIS24ift&tt&. $6 
K, *">fw>^$©Cuf2ig!2a£0.05-~l .0 
ntmgg©li*tttK:if 1>A 1 H2 bfai>. siOfv > 
^t*f44A 1012b K^KStiiCitCfc^r. #>f 
^>iW*£©8*tt#Ji#£&9. «K>?.f>f*m 
©IWlrtM^iSil^ftfc £©WJH4i|jB-r 5 C 
4. *fc. A10t2b*stB*tWK:»l,»c£*>6. 5l#ffl 
LS@2 ©SlltcSH b/c^M^gli 6 ©^M©Dfld*« 

K#snrA i H2 b©mssiJ»K:*jwsiE**««ia 
4. 

[0 03 7] (9£IK©^!B2 ) H 8 K. **W©ffi©SI 
«©»»-C*6? I* ffl bSS«^r¥«»S«©fiaSIK 

[0038] 1 ©S±@ie^-C*S?I#U1L/ 

mS2«. 3E«:^-7-»7*a'fe^T0)jS3n/cCuffi^ 
2a(Cj:- 3 Til$n. >y|g^-C«. C©C 

uiBR2©±KA10i2b##/iS3ftTfflH»jg«C<fcS 

?l*fflL««23WBsssti-ci,»a. l^o. frienife© 
J^SS 1 ©&±Jiieirc«. ^®SSli6©T/iK:A l 0! 

zb**issnfc*. «os©«»2'cb. affi^SBg 

6©JJBKA lR2bjW^ia3*i4. 
[ 0 0 3 9 ] *«W©JI«I©^.«2 
O«fi©«aclSriE©-«4H0 ~H l 1 ifflOTIii 



[ 0 0 4 0 ] tr, RB&ttOJftB 1 fc*H,>TflWBH2 

mm 3 ec£i$3 ftfccfl/f* -> 4 ©rtstc^ r m 5 *>• 

[0 04 1 ] mtfNH.^Xv&S&i'©:! 

rcitt<. 0 9 Knvf «£*>«:. 1 ±tczfy 

XTCVDttr^x^s iNBi 1**811/. 
ftfflfiMII 1 2 7'7*vSiN)Sl US. 

CuBB*a2a^6*ffiffiSMl 2'MDCu©«tt*|»<' 

[0 04 2 ] #CC, 01 QK.m?£*>K., U^Xf-A* 

->£v**£c/r3*ffi<s&lii 2te<fcy ; 7 , ^x-7S i 
NJSl 1 *JKXi» ?>^L. *;l"-#-;H 3£JBfiR 
ra. aci^r. 01 lccis-r^SK. ^«f*SSl±{C 
a i *±4m&-rs&Mt 1 0 . WitfA IE A 1 - 
cu6&Ktt£«*8i-r&. 

[0043 ] C©&. bVX \-*Z-^*-?Z.*t\,X 
&JX0U 0*x^^>^L, XJU-*-;H 3£iILT 
CuBM2a(Cttr*Al||2b*£jau CuE*§2 
a©*ffl*«5Ci«:J:»)CuK«2 aOffiUttt?. 

[0 044] C©J:^CC. *HJfi©^SI2CC«fcti{f 1 # 
v-»^D-bX^fiK$h/i:Cuie,^2 a©iJfCC^ffi 

o/c^gffss&i i 2©jjbka \m t^mthct 

[0046] 

[isw©^*] *^«cJ:o-cpg^$ns^Bj©^^. ft 

WT©4*J"5T*S. 

[0047] *»PUC J:*iK. ffiigta-Ci^x h a v 

fc. «®SSJi©^S©¥ffi14©K#{c «fc o TSffifiSS 
li{<:^-r<=,i'7^i'^<-CiAit , #S©'C. ?|»t&t/ 

*B©miK*i4J:'r& S6tc> 

tW£#>7**>*1Wt©J8*tt*ft»&fc©£* 

[Bffl©nm%Hm] 

[0i] ##sw©-Hte©j&«r ? ^±© 

5 1 * ffi Um©5:^-r*«(*S«©Sgq»TSIl-C& 5. 

[02 ] *&iB©-Hte©».ttr**i£*f** „ -/±© 



(S) #532 00 1 -2 57 22 6 

8 

[03] *l8l«©-iat©»jBr*4^W*? ? 7±© 

[04 ] *»w©-Htt©»ssr*s^(*? 7*±© 
5i*wu*«©i(a^rtt©-«*fivr*sif*«R©B» 

[05 ] wMD-vmwmvib&ym**- ? ?'±© 

[06 ] *«W©-SafcWg»-C*5^NW*^9 ?*±© 

5i*wu*^wtj^-«*5vr*a«*a«©B» 
[07 ] *%m<D--mM0ftmx-$>zm»ft?v 7±© 

3 I ft m l/*«©«J6*ffi©-W*wT**»S«©B» 
»rffi0-C*S. 

[08 ] *sw©<fi©llifi©^.«r*s*3i(*? ? 7*± 
©5 1 § tu l nmzfrrrm&m&ogmMmx- * * . 

20 [09 ] #?SW©fl!!©fli6©^!Sr**¥alW*? ? 7_b 

©? i * w b mm<Dmm-t>m<D-m*7f;t¥m»mfc<Dg 

8PKM0-C4.5. 

[010] *&H©tt©£ttHD$arcft*^tt? v 7 

m®mmmv»>z>. 

[0ii] *m<Dfti<Dnm®%i8X'*>z*m?y7 
±©s i * a bmmomm^mo-miTftt **»««© 

gSB®rffi0tNfc.*>. 
[#-f©l»B«] 

30 1 iNlftSfi 
2 SISttJLIi® 

2 a CuiBli! 
2b AIM 

3 mm 

3a ffittR 

4 m^-i?-> 

5 '<<)rm 

6 as^ffli 

6 a naumm 

40 6 b PI Qii 

7 X.il>-*->U 

8 CCB^OT 1 

9 a &mm 

9 b 

9 c £JSH 

10 ^RR 

1 1 ^5X7S i 

1 2 SiE&SII 

1 3 JUI/-#-;l/ 



(7) 



ftg§200 1 -2 57 226 



mi) 

# 7 









4) }/S?i 






I.Vl 




\ 


\ 1 









-Hf- 


TlTf ■■ 










\ 










4 J 







[011] 
0 ii 







5 




















: 






J 



(SI) Int. CI .' W3NR& 



[08] 

a a 




F I 7-n-Y 
H 0 1 L 21/92 6 0 3 G 



[09] 
0 S 



[010] 

m 10 



(72)»W# If* £41 (72)»H# SfD 



4M104 BB02 


BB04 


BB17 


BB18 


BB29 


BB30 


BB32 


BB33 


CCOl 


DD17 


DD20 


DD37 


DD43 


DD52 


D064 


DD65 


D075 


D078 


EE02 


EE06 


EE12 


EE14 


EE17 


EE18 


FF17 


CC13 


HH20 








5F033 HH07 


HH08 


HH11 


HH13 


HH18 


HH19 


HH21 


HH32 


HH33 


HH34 


KW01 


PP06 


PP15 


PP19 


PP27 


QQ08 


QQ09 


QQIO 


QQll 


QQ19 


QQ41 


QQ48 


QQ75 


RR04 


RR06 


RR09 


RR22 


RR27 


SS15 


5S21 


TT04 


W07 


XX05 


XX08 


XX12 


XX17 











